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ABSTRACT 

This memo describes the version Of DDT used as the command level of the A, I. 
Laboratory Time Sharing System (ITS). Besides the usual program control, 
examination and modff feat ton features* this DDT provides many special utility 
commands. It also has the capabit it iy to control several programs for a user 
and to a single instruction continue mode and Interrupt on read or write 
reference to a given memory location. This memo was prepared with the assis- 
tance of Donald E, Eastlake and many others. 
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t . Int roduct f on 



A* DDT, standing for Dynamic Debugging Technique, was original ly 
developed for the POP computers made by Digital Equipment Corporation, 
h: ITS/ udT has been expanded to assume the role of a monitor, 
interpreting commands fur lagging In and out, loading programs, sanding 
messages to other users, and many other monitor-type operations. The 
top-level DDT loaded automatically 3s known as a "hACTRn 11 , This Is easy 
to remember because HACK means job, and "TRN" suggests "transfer"; 
HACTRN transfers between hacks. Although this mnemonic exists for the 
word "HACTRH", tt Is not the origin of It* The correct pronunciation Is 
"hack-tran". 

B, Main uses of DDT 

1,) Creating, transferring, between, and killing jobs 

2 T } Loading and running programs 

3.) Controlling programs 

Ca.J Memory location examination and modification 
Co*) Controlled execution and error condition reports 

C* Two types of commands 

1„) "Monitor 11 format commands 

(a.) always begin with a colon 

(tO end with space, attmode, or carriage return 

(c+) usually have a synonomous "DDT 11 Format command 

td T ) ar6 allowed to consist of only a file name 

2,} "DDT" format commands 

Ca.J a single character preceded by u, 1, or 2 altmodes 

(b.) may have a prefix set of arguments (before command J 

(Ci ) may have an Infix argument (between al tmode and command) 

fd,) may have suffix arguments (after Itself! 
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A* user types control-Z on a free console 

B, ITS loads a copy of DDT for the user, knoi*n as the user's HAXTKN 
C- DDT begEns by executln-R some Initial operations 

1*1 types ITS and DOT version numbers currently Fn use 
It) types how many users are on tJie system and other useful 
Information Ce.g. parTty error reports) 

5,) types out the message of the day which Is the contents of a 
file named SYSTEM MAIL on the SYS device 

U«J The Information typed by DDT when Tt Is loaded may be obtained 
again at any time by use of the :SSTATU and :VERSlQ commands. 

D, DDT *fll be automatically reloaded if a fatal error Is 
encountered In its execution. 
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Some monitor commands never take argument** Commands of this type 
wjl 3 be executed by DDT as soon as you type the command followed by a 
space or a carriage return* Another type of monitor command always 
takes an argument* This type must be separated from Its argument by a 
space or carriage return* After the argument or arguments have been 
typed, you signal to DOT that you are through typing by typing a 
terminating carriage return, except that a space will suffice for 
termination If tha argument list for the particular command Is always 
exactly one *ord* The third type of monitor command I $ one which may 
optionally take an argument or arguments. This type has the same Input 
format as the last type when issued with arguments. However when giving 
this type with no arguments to DDT you must end it with a carriage 
return* If the Command takes file name Information as arguments and you 
want to issue the commend with no arguments, you must type two carriage 
returns, one to separate the command from Its arguments and another to 
tall DDT that no arguments will follow* If DDT is given an 
unrecognizable command,, it tries to find a system program with the name 
given as the command. If found, DDT loads and starts It running. 
Actually If you type : COWHND and jCOMMND Is not a recognized command, 
DDT acts as though you typed' COMMND|K. Therefore If you want to load 
and start the system program called TECO, you can do I t by typing ;TECO. 



A, :? and :?? 

1.) ;? causes DOT to type a Hat giving a brTef description of 
most '{' type commands. 

2*3 :? ? causes DDT to Ust every monitor command, the Internal 
address hi thin DDT that Is the beginning of that command's Internal 
code, and usually a description of the; command. 
B» t LOGIN 

1*3 iynonomouB to the $U command 

£.3 takes one arjfurnent consisting of 1 tn & stxblt characters 
.3.) DDT sets Its unamE to the given argument 

4.) system attempts to log user In iwith given argument, and \f 
successful : 

■ 

(a, 3 sets UNAJ4E Cuser name) to the argument 
{b.) sets 5NA/-LE (system name) to the arg-ument 

(c.) The UKAME may not be changed by the user except by togging 
out and logging In again 

(d*) The SHAME may be changed imlth various commands durfng the 
Console session 

(••) types "INIT." If a file *DOT, (INIT3 exists on the disk 
In "uname"* 5 file directory 

tf*) types contents of the file "uname" KAIL from the COM 
device If It exists 

{g*3 deletes file "uname" OMAI L from the COM device |f it 

exists 

Ch*3 renanes 'Wane" MAIL tfl- h, uname" OMAIL on the COM device 
(U3 executes contents of ,DpT, 1 1 N FT> as DDT commands If it 

exists 

5*? will fall for any of the following reasons: 

(a«) someone else Is already logged In *lth specified argument 
(b«) r LOG I N command given at a console that Fs already logged 
tn 

(c«3 Illegal character In argument 

6*3 examples of logging In: sLOGlN F00 or FOO$U, the first 
requiring a carriage-return or space termlnat Eng it ro have effect 

7.) the : LOGIN command may be used on an already logged In console 
to examine the core Image of another user's Job 

ta.J suppose you are logsed In as anything except FOD 

(h>) suppose someone else Is lo^ed tn as FOO and oivns a Job 



named J0B1 

(c> you type F0O$U 

(d.} although you ars not logged Tn as FOu", by now typing 
JQBlSJ, you milt he able to examine the £ore Image of J0B1, because 
'FtiO$U' caused DDT to set Us Internal, UlflAME to FOO, 

C, : LOGOUT 

1.) synonomous to the $$U command 

2.) causes system to attempt to tog out the user 

3.) takes no arguments 

4.) the ffle lf uname" OMATL on the COM device Is deleted If it 
exists 

$.) entire procedure tree is expunged from system, thus logging 
out the user 

6.) The console ts now "free", and a message to that effect is 
typed thereon by the system 

7») examples of logging out: : LOGOUT followed by a space, or $$U 

&.) The ; LOGOUT command may also be given at a console which has a 
KACTRM associated with ft, but Is not logged Tn 

3.) It will fall If the running DDT Ts not top level, in wh£ch 
case the Inferior DDT responds with 'NOT TOP LEVEL, CAN 1 T LOG OUT ?' 

. D, :JOE 

1.) synonomous to the $J command 

2.) This command Is the basic DDT Job control command. DDT will 
alio* up to S jobs to be In existence simultaneously* Only one Is the 

current job at any one time. The tJD& command controls which job is the 

current Job, and creates new Jobs* The current job may belong to 

, another user, in which case you may only examine Tti 

3.) when typed with no argument 

Ca.) I f no jobs have been created, no act Ton Is taken by DDT 
(bj If only one job exists, DDT types the name of that job 
followed by SJ, and it renins the currnnt job 



\ 

(e*) If more than one job exists, DDT causes a job other than 
the current job to become the current job 

{d») in either of the last two condition, If the new present 
job Is not really a job, but only a read-only core image of one, DOT 
types ' ** 

(a*) created jobs are remembered by DDT such that repetitive SJ 
commands with no argument will cause every job to became the current one 
once before repeating 

k.) with one argument of 1-6 SflUOZE characters 

(a.) If a job exists (with the Given argument, that job -becomes 

the current job 

Cb.J if no job exists with the given argument^ DDT tries to 
create one with the given argument as Its name, If DDT's "uname 11 has 
been changed with the %U command and a job w1 th the given argument Is 
the name of a job owned by the user logged tn as that "unarae", DOT types 
'#' after the r L' end the created Job allows location examination of 
that other user's job. If the "uname" of DDT had been changed, but the 
given argument Ts not the name of any job under the "uname", DDT changes 
its "uname M back to that of what you logged In as. Then DDT types 
"uname M $LU and tries again as though the "uname" in DDT was never 
changed* newly created Jobs have SOGCHfl) words of zeroed core. 

(c*} if a job with given argument as Its name was disowned, It 
is reowned 

5, ) examples of job selections; :J0B FDD or FOOJJ with a 'space 
after the first example 

6.) if a new job Is requested, but too man.y jobs already exist, 
the command has no effect, and. DDT types TMii? signifHng £ jobs already 
exist* 

7.) the job name KACTHN is special and will allow examination of 
one's own HACTRN but modification of locations therein Is not permitted 

8*) the special job name SYS allows examination of any absolute 
location ] ti the system* 

9. 3 the job name PDP& or PDP1Q allows access to all of the core in 
the PDP-G 



E* :LISTJ 

!•) synonomous to the 5$V command 

2») causes DDT to type a list of all the jobs ft knows about 

^,3 ovnrv pTfjnenr of the list Is typed on one line and has the 



following Information tn the gtvan orders 

Ca*l the JNAME of the job 
Cb-3 status code for trie job 

(1*1 "minus stgn" for a job just created 

(2*) 'Ft' for a running job 

{3*1 'P' for a job which may be proceeded from some 
interrupt such as ccntrol-Z or execution of a *VALUt 

{Cj*l n'B' for a job that has been Interrupted at the nth 
breakpoint 

CcJ- tlie Job index yjh ich. Ts a unique number assigned to the job 
by the system at creation time 

J*.) en asterisk 1s printed- before the current job entry En the j Ob 
1 Est 

5») . If any one of the jobs Is only a read-only core Image of 
another job, the "uname ,f to whom It belongs j™NI appear -tn the list 
before the "jname" 

6*1 example; The command t LIST J could yield: 

T P 25 

* J IB £7 



F> tLOAD 

1,) synonomous to the SL command 

!,} used to load a binary file Into the current job with its 

£ ymbo 1 s 

(a,) first core is zeroed 

fb ¥ ) the old symbols ere erased 

Cc.3 any breakpoints %i ill remain 

3.) uses, three arguments to determine what to load from where, 

however any of the arguments may be ommTtted while typing the commend 

(a.) f ilenanfl 

{1*1 one or two words separated by a space designating file 
to be loaded 

{2*1 If the current device Ss DSK, one of the file names may 
be the '<' or 1 >' stcns In which case it ts not interpreted literally, 
but rather It stands for a numerical name that is the greatest or least 
in a grnup. For example, H the filei FOO 21, F00 IB, and FOO 34 exist 
in a dlrectflrv, typing :LOA.n FflO > nould cause FOO 34 to be loaded, and 



:LUAD FOO < would mean load FOQ 16. 

(J.) ff the two ^ord file name Ts ommitted from the command, 
the same file as in the last ; LOAD or :DUMP Is used, If no command has 
been jlven to load or dump a fMe this terminal sessTon yet, the assuned 
name ts y 3fM, If only one of the two file names Is supplied, DDT 
replaces the first of the two assumed names *jith the given one* 

< ii , ) If more than two f f 1 e names are supplied, the third Is 
interpreted as a device and the fourth Is Interpreted as a system name, 

[EO device code 

<1.J designates from what device the file Es to be- loaded 
CDSK, PTU, UTn, etc) 

(2.) If the device code Is omnltted., the same device as was 
used In the last t LOAD or sOUHP is used, or PSK Ts used Tf none has been 
previously specified* 

(J*) The device code Is typed followed by a colon, unless 
the 5L format Ts used, In which case the device may also be typed as a 
prefix argument* For Instance, D5KSL, $l DSK:, and : LOAD D5K; all say 
to load a file from the disk. A number may also precede the command 
meaning the microtape drive *<ith that number, for Instance *3$L' means 
to load a file from microtape drive *3» 

Cci] system name, known as "sname" 1 

<1.J This argument Is initially set to the name the user 
logged In as i It can be changed by many commands Including :LQAP* When 
used by the system to load a file from a directory device such as the 
disk, the "sname" designates from who's directory the file Is to be 
sought* 

(2») This argument must be followed Immediately by a semi- 
colon* 

(5*) Spec) fling the "sname" In a : LOAD or $L command 
universally changes the "snaffle"* That Ts, subsequent commands for 
directory listings, file deletions, file dumps and loads, etc*' may 
easily be affecting another user's files than your own, so caution must 
be exercised, 

k.i examples of :LOAD commandst 

fa. J :L0AD DSKiHURjTICTAC BIN 

th,3 SVSU TS TECO 

CcJ rLOAD TS TECD D3K:£YS; (this Is the same as the last 



example} 



tdi> $L CHESS > 

Ce.) DSKU SYS; HACTRN 



5. i after typing 5 LOAD followed by a space or $L, DDT will type a 
space automatically to separate the command from any arguments chat 
ml ght fol low 

6.) typing a load command From an unlog^sd-ln console will have no 
effect and produce the response from DDT, r LO(!IH?' 



7.) If DDT fulls to find the file it lb looking for, It will type; 
'FILE HOT FOUND imnn, dev?' where nnnn is an address In DDT within Che 
load routine, and "dev" is the device that DPT tried to load the file 

f r om 

6, 3 If thfl : LOAD command Is issued with no current Job, DDT types 
Out T JOB? ' and no action Is taken 

9*3 If the current Job Is only looking at another job's core 
image, DDT will type ' J0& NOT INFERIOR?', If a M.0AD command Is given* 

0, sSYMLQD or rSL 

1 T > take arguments like ; LUAD 

2.) causes only the symbols for the specified file to be loaded 
Into the current joi> after any previously e^lfititig symbols are deleted* 

h\. -DUMP and :PDUHP 

l.J :DUMP is synonomcus to the $Y command 

2*3 used to save a core Image of the current Job 

3„) same format as sLDAD command 

k,) saves symbols 

5,3 ]f a core Image Is sPDUMPed instead of iDuNPed, any read-only 
ijafiea hill be recorded such that the next time the Tmape is loaded, the 
same pages will be read-only. Also, If more than one copy of a :Pnu>'.Ped 
file is loaded, all read-only pages i^ill be shared* 



I, SKILL 

1.) synonomous to the $|X, command. 
2.) Takes no arguments 

3,) Causes the current job tn be- destroyed, and all system 
^fifi Arises to it erased 



it.) ' If another job still exists after DDT kills the current one, 
DDT * El 1 execute a tJOIl command with no argument to minimize the time En 
which there is no current job 

5.) example: 

Ca.) suppose you have two jobs A and B, vj i th A the current job 
(b>> now you type :KILL followed by a space, and DDT will type 

ESJ and B is now the current job,, with job A having been killed 

(c) you could have also typed $|X, and produced th« same 

resul t 

£ . ) typing the command : K I LL or SIX, when no jobs exist causes 
the response: 'JOG? ' and no action Is taken 

7*J The dot "»" is requTred after f $\X f to lessen the chances of 
you unintentionally issuing the '"job destroy" command* 

J. :LISTF 

1*) synononvous to the control -F command 

2*) used to obtain a file directory listing from the system 

S*) Takes an argument Ust like jLOAD, but only the device and 
"snama" ara used 

1**3 the control-F form of the command may have no argument before 
It, a mierotapa drive number^ or a device name* Drive number Q implies 
the disk* 

>*) efther form of the command given without an argument will 
produce a directory of the current device and system name which was 
previously set by another command or are OSK and 1l uneme" respectively, 
if they have never been changed, 

6, J (f the system does not recognTze the device or system name 
supplied, DDT responds with f ? ' 

7.) if the device Is a non-d I rectory device such as PTR or LPT, 
lt T s directory [s the string 'NON-U I RECTORY DEVICE* 

3.) eKdiiptes of directory requests: ;Ll£TF 0SK;, UTM | F ^ :L1STF 



PG;, 3 iF 



It, :PRtNT 

1.) causes OE>T tr> list the contents of the specified file on the 
console 

2*1 Takes arguments tn the same format as :L0AD* DOT remembers 
the f 1 1 s last fPRINTed and prints that one if no argument Is supplied to 
the SPRINT. Initially, the sPRINTdeVfce Fs COH 

3.) if the system fails to find the desired file, ft types the 
seme error message as Tt would for a : LOAD command, 

li,3 examples of listing commands; i PRINT COKiTTY MEMO, : PRINT, 
j PRINT RUG; HACK > 

L, iDELETE 

1*3 synonymous to the control-Q command 

h) usEd to delete files 

3.3 takes arguments like :LtiA[J, and the contro)-0 form .may be 

preceded by e device just as H may* 

k , 3 e«amples of file deletion commands 

<a*3 ;DELETE PRIMES < fcfi; 
(b*3 UT3I0 TEST 46 
(c*3 10 

5*3 Typing JO or +DELETE with no arguments v* i 1 1 cause CCT to 

attempt to delete the test file :PR1NTed or :DELETEd^ If no other 

Intervening file commands have been Issued. 

v M. :LIHK 

1,3 synonomous to the S|F command 

2* J takes two arguments, each a file spec I f Scat ion as with : LOAD 

3*) causes J>DT to link the first fie specified to the second 



QO If a fErst file name Is linked to a second name, arty future 
reference to read the first name Fs Interpreted! by the system as a 
reference to the second . 

5.) example of a link; Suppose you normally are logged Tn as FOO 
and frequently reference a program on the SYS device called TS MU5C0M* 
By typing :L1WK FQOjU BIW SY5:TS MUSCOM, any future references for 
reading a fTle on your directory called U BlW will actually be 
interpreted as a reference to SYSrTS NUSCOMi 

N, iFLAP 

]L ) synonymous to the $$|F command 

2.) used to remind and unload a mScrotape from the system 

3»5 takes an argument designating which drive should be unloaded 

Ca.«> $5 IF takes e. prefix number 
£b*> :FLAP takes a suffix argument 

k ■ ) examples; 

U«> ;FLAP I 
Cb,3 3SSJF 

. 1 PRGH 

I.J used to get the name of the selected relocatable subprogram 

2* J takes no arguments 

i*J causes DDT to type out the selected program name or "'GLOBAL'" 
If the program Ts not relocatable or If a particular subprogram has not 
yet been selected 

P. sLTSTP 

l.J used to get a list of relocatable subprograms that have been 
loaded Into the current job 

2.) every element of the list contains two elements itself s 
(s + ) the program name *hieh is 1-fi 51XFUT characters 



(b*) an octal full-word numbed whose right half Is the starting 
address of the program and whose left half Is the highest address In 
that program 

Q. jMAIL 

1 4 > used to prefix a user's mall file {user MAIL? with a message. 
This fTle Is the one typed qui on a user f s console upon logging In* 

2*) takes one argument, the "unante" to whom you want to mail the 
message, followed by the message which must be terminated by a control - 
C. 

3.) What ts actually added to the mat 1 file Is the following In 

the given ord.en 

(a*> the sender r i "uname" 

Cb.i the date 

Cc.J the time on a 2k hour basis 

Cd . ) the message 

k+) example: 

(a-) suppose you are logged in as HUR 

(b.) imagine today is June 15, 1971 and is half-past nine In 
the morning 

(c.) suppose you type :MAIL PG Hi, PH t L J followed by a 

control-C 

id*) the file PG MAIL on the COM device will now be prefixed 
wltht 

HUR 05/15/71 Q9:30:ltJi HI, PHI LI 



R. :£EHD 

l+J used to send a message directly to a console 

2*> If the above example were executed with :SEND Instead of 
;MAlL, what would have been prefixed to the mall file Is sent directly 
to the console on which the person togged In with the given argument is* 
If that person Is not logged in anywhere, then Immediately following the 
r rSEND PG l f DDT types ' (MAIL)' and the message fallows the same course 
as :hAIl would have given it 

!>.} example of sending a message; 



(a.) suppose vou type ' :£END R AKE YOU UlKHlNG?|C' 

(b.) assume you are logged In as HUft 

(c.) if son-eone is logged fn as R and depending an the date and 
time the following could appear on R r s console: 'MESSAGE FROM HUft 
HACTRN 10:13:05 ARE YOU WINNING? 1 

S, :GAG 

1+) used to control receipt of messages sent with :SEHD 

2.) takes a numerical argument tvhtcb fs bit decoded as folio** 
with the low order bit #1, 

(a.) *1 refers to other user's lnferfors 

(b.) * £ refers to other user's KACTBKs 

Co* J *3 refers to your own Inferiors 

(d.J *U refers to your Own HACTftN 

3.} If a bit Is a one, messages are allowed to come through from 
Che sender that bit corresponds to, and If It Is a zero, messages are 
barred from beTng recefved 

l|.) The Initial mode for ; GAG Es i? 

5+) examples of gauging: 

Ca,l :GAG 1? htll allot* messages to be received from anywhere 
Cb«J :GAC 1* will not al lot* reception from anyone except 
yourself 

T. sOlSOUH 

1») synonomous to the 5$JK command 

£♦) used to df^own the current Job., letting It sit in core 
unattached to any HACTHN 

3.3 a disowned job may be reowned by the ;J0B command 

it.) DDT simulates the $J command with no arguments following the 
execution of a jD150l/N 

5.) this command never takes any arguments because the job being 
disowned Fs always the current one 

U. tXFILE 

1,> takes an argument list tike r LOAD and executes the specified 



file as DDT commands 

2,3 .DDT stops reading the file when Tt encounters a controls or 
control -y (ASCII values 5 and Q respect T vel y J 

3J example: ;XFILE DOT DOTH I 3 

V. iBUG 

1.) used to report bugs In ITS or any other system prosram 
2*) takes no argument, only a space followed by the message, 
followed by a control"C» 

;J :BUG "* * » message . + . " | C ! s synonomous to tHAlL SYS 
'\ . . message , ♦ t "|C 

k T ) example of a gripe: ' : BUG. IN TECO, ONE OUGHT TO BE ABLE TO 
TYPE A QUESTION MARK AFTER TECD FAILS TO FIND A FILE. TECO SHOULD THEN 
SAY WHAT FILE IT HAS LOOKING FOR AND COULDN'T FIND.IC 1 

W T sSLEEP 

1.) causes DDT to Sleep for awhile 

2.) takes a numerical argument designating the number of 
thirtieths of a second DDT should sleep 

3.) During the time DDT Ts asleep, no commands except control-G 
will bo recognised* Controt-G will cause DDT to tugke up prematurely* 

X, :SSTATU 

1*)» causes DDT to type out the following Information about the 

system: 

(a.) 'ITS BEING DEBUGGED!', If this be the case. 

C b* J 'ITS GOING DOWN In ' followed by hours, minutes, and 
seconds until system death, if ITS is set to £o down. 

tc.J Also, if ITS ts set to so do^n, DDT prints on the TTY the 
contents of the file called DQUN HAIL from the SYS device, [f it exists. 

Cd.> ' # USEHS = ' followed 'j'/ the decimal number of users on 
the svsteru 



<e«> 'HEM ERRS 1 n'/HOUR" ff there are any. 
2.) takes no arGuments 

¥« : EFLR 

1 4 ) takes no arguments 

2.) This command causes DDT to use SQ as An I/O channel .STATUS 
word and type out the contents of the ERR device. 

SO Example: Suppose the current job Just Interrupted because of 
an J/Q channel error on channel 5* To fTnd why the I/O error occured, 
type the follo^lngi r .IO-S*3/'* DOT will type the ^STATUS of channel 5. 
Now type J ERR (followed by a space), and DDT will open the : ERR device 
and probably tell you why the error occured. 
Z« iVERSIU 

L.J causes DDT to typs version numbers of ITS and DDT currently 
rutin Ing 

2.) takes no argument* 

3*) This command Ts useful to help associate particular bugs \n 
ITS and DDT with particular versions, 

AA. : UAL LP 

1,] causes DDT to begin outfiuttfng to another device as well as 
the teletype. 

2. J takes an argument list In the same format as :L0AD 

3*) The Initial current data for the swALLP command Is such that 
If the : UAL LP Is Issued without an argument list, it is synonomouS to 
iUALLP LPT; WALL PAPER 

L ■ ) typing control-E closes the file onto which DDT is writing 
because of a :UALLP corx-iand 

5^1 Rflmenber that until you type cnntrnl-E follotflng a :UALLP to 
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the 1 ffie prtnter, rig other user nay use the line printi 



:er 



EB* :$ col on-al tnode 

1.) This eonnand Is usdd to enter comments 

2. J DDT will i shore every thirt B typed between the *:5' and the next 

at trnode. 

3* J Example of a tonnment: 
';$THJ$ IS A COMMENT* 1 



IV* Monitor commands doin£ DftT type functions 



A. JV 

1. > syuonomous to the control -V command 

2.) turns DDT typeout back on, If ft has turned off with eontrol-U 

3.) takes no arguments 

B. ;VK 

1.) same as ;V except Ti alio causes DDT co type a carriage return 
and linefeed to Indicate ft Is alive. 
2.) The K stands for "kerchlnk" 

C. :5TAHT or :GD 

1») may take one argument 

2*) causes DDT to start the current job at the specified location 
5.) -with no argument, CauieS DDT to start at the assembled or 
dumped starting address* 

D* ;G1P This Is the same as :G0 or : START except that the teletype 
is not given back to the job, allowing subsequent DDT commands during 
job execution* This allows for running several jobs "simultaneously". 

£. rCONTIN 

I + ) takes no arguments 

2*) synoiiamouE to the ' SP 1 command (without an argument) 
3*) causes DDT to resume execution of the current job after an 
Interrupt Csuch as you having typed control-IE) 
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F. :PROCED 

1.) synoriMnous to the cuntrol-P e&mnand 

2.1 same as : CONTl N except the teletype la not eWen back to the 
runn hig job 

G, :VP is the saflie as :V followed by ;CONT|H 

H, :SLIST 

lO takes ho arguments 

2.) causes DDT to list the symbols of the current job. 



V. DGT Express Eons are eonposed of: 



A, Numbers 

1.) Any continuous string of characters Including: 

Ca* ) dl gf ts 

C b . 3 an optional decimal point implying base ten 

(e,3 An 'E 1 for standard exponent format Input 

2.3 are Interpreted as Integers unless- a decimal poEnt Es followed 

by digits. In ^hlch case the number Is taken to be floating decimal 

3. J Examples of DDT numbers; 

U.) 3 

Cc) -7.9 
<d«) 5.6E7 

3. Symbols 

1*} 3 String of characters Excluding only letters, digits., period, 

percent sign t dollar sign, or an altmode, 

<a*3 If a period Is in the symbol,* some other constituents must 
exist, and at least one of them must be a ncn-dEgit 

{b T ) A symbol may not be all digits 

2*3 must be defined in order to be used En en expression, one of 

the fa\ \q\h\ ng; 

<e,> opcode such as JftST or CIRC 
(b»J usei — defined symbol such as F00 or LUP 
(e„> DDT special symbol such as $Q 

(d.> '', which causes DDT to Inclusively "or" a 20 Into the 
left half of the expression being typed In, 

J f > Examples of symbols; 

<a.) B7 

tb,3 PRE CON 
Cc«3 AQ% 

C. Defined operators ivhlch are. L 

1*3 one or two characters usually taking a prefix and suffix 
argument- 
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2*) not a command 

3.} examples of some operators: 

(a*) * C Integer multiply) 

(b.) ' (exclusive QEl> 

<C*J $1 (floating divide) 

D. One of three kinds of character strings: 

1 . > ASCII string, which is followed by an al tmode and preceded by 
T $n Ml hhure ' $' is a 1 tmode and i n l l"s a number and "" Is a double 
quote* To enter control letters iwichTn the string that normally cause 
special DDT functions, type an uparron ' |* followed by the character to 
be "controlled"* To enter an altmode or uparr&w In the ASCII string 
precede It with a control-Q. Example of an ASCII string that could be 
typed within a DDT expression: ' $C9"FO0E¥* f 

2.) 3 6XBIT string, *hlch Is entered In the same format as an ASCII 
String, except that " 1 Is used in place of MM * Example of a SlXBIT 
strings »*2 t E [ J$ t 

3«) SQU-OZE string, *hich consists of 6 or less SQUOZE characters 
preceded by 'jni' and terming tec: *■, I th the first non-SQUGZE character 
following the t *nft'* This non-SQUOZE character Is not taken as part of 
the SQUOiE input format, but acts as itself* To illustrate all of this, 
suppose we want DDT eo tell us the numerical value of the SQUOZE string 
'BARF'. Ue type to DDTt ^O&BARF* 1 and DDT types out 11301665000. 
Note that although the ' - T ended the 50.UOZE string, it also served the 
normal function of the' ' '« ' command. The 'n' In '$nft' Is left-shifted 32 
bits to the left and AHDed with 7^000-D., and becomes the contents of the 
it code hits In the SQUDZE unrd* 



VI* "comma" and "space"/ the field separaters 



i i i i- 



A- Let a field denote any DDT expression not containing any spaces 
or commas, and let F stand for any ffeld. In DDT, a string of fields 
separatad by spaces or/and commas are interpreted tn a similar way that 
MIDAS Interprets then* Miore specifically, a few standard typeln formats 
exist In DDT; 

(a*) causes F to he shifted IS bits to the left and added to 
whatever comes after the ',,'- Any fields oocuring after the 1 ,,' *i 1 1 
be "anded" with 777777 and added Into the expression. 

[b T ) most often used, far half-word typein, such as the 
following! l> tt h evaluates to 3000004 

{c,J other examples of F,, format: 

<U> 3,,6,,1 evaluates to 3000007 
(2,: 3^,6,1 Is synonomous to the last example 
2*) F F, 

Ca. > causes the second field to be leftshlfted 27 bits, 1l anded" 
with 17, and added to the f f rs c field. Any subsequent fields in the 
expression will be "anded" with 777777 and added en. 

(b.> most often used In standard format Instruction typeln. 
PUS-HJ 3,Jf evaluates to 2 6 01^0 000^0 4 

(ci) other examples: 

(1.) 1* 2,7 evaluates to 100000013 
(2.) 1 2,3,, 4 5 evaluates to 100000015 
3.) F, 

ta*3 causes the field to be "anded" with 17 and put in the AC 
"field" of the word, except when other fields follow In the same 
expression In which case It is not a standard form 

to,) mainly used to enter a number in the A.C "field" of a word, 

for instance J, evaluates to I40000D00 

B. Any Other* formats are dealt with in a compion way. That Fs, a 
string of fields separated by spaces, and commas are evaluated In the 
same tnay+ The first Meld Is taken as a 36 bit quantity and each of the 
r-fl^r Hire added in lifter liavlnE been "nndfld" with 777777, with carrying 
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suppressed after the half-word poTnt, The most cormon un 5E andard format 

Is F F such as JRST J which evaluates to 25-k00OCiD0OO3, Other examples! 
1.) 3+b which equals 7 

J,> fc,5,,& which equals 17 
3»J AOS,JftST *h!ch equals AGS 
4.) 2,3 5,,1 which equals 13 



V| I . DDT Operators 



A, plus slen '+■ 

1.3 infix operator 

2.3 takes two arguments 

(a+3 any legal DDT expressions 

{b*3 treats Its ar&uments as signed 36~bit Integers 

3.3 adds the two arguments 

it.} omrri I £ E I n c the first argument InpT tes D. 

:5. minus sign '-* 

1,3 I itf 1 k operator taking arguments like the plus sign 
2.3 subtracts second argument from the first 

3.) ommltting the first argument causes that argument to ba Q, 
allowing fur the unary fninuS function 

C* asterisk '*' 

li) Infix operator Ilka- plus and minus 
2.} multiplys Its arguments as integers 
3.) omitting the first argument lmjilies 1- 

D. exclamation poTnt 1 ! f 

1.3 divides its first signed Integer argument by the second, 
returning an integer quotient, and the remainder is discarded. 
Zi) CJmlttinc the first argument Implies 1* 

E. a single a] (mode followed by either; plus, minus, asterisk, 
exclamation $ + $- S* SI 



1.) The al t^modo in front of either of the ahove four operators 

causes the operator to treat fts left and right operands as floating 

point numbers. They a 1 1< return a floating point result 

2.3 examples; 

{a. J 1,Q*!>.0 evaluate* to + !J3J3333 

(b.) 1234.5&7SS»,US evaluates to 555,55555 

(c.) 1.3^5*7*9 evaluates to 3.21.00000 

3.) Omitting the first operand for 1 '5+' and T 6- ' inpl Ees 0* 

if, 3 Omitting the first operand for "$* f and T 5J' implies 1.0. 
This allocs for using '$!* with only a right operand to get the 
reciprocal. Example; '$|3»0 r Is 0-33333 3 
(?* sharp sign '#' 

1. J inHx operator 

2») exclusive ors its two operands as 3& bit quantities Cadd 
without carry! 

3*) example; 3*5 evaluates to G 

it*} Omitting the first operand Implies -I, thus compl iment infc the 
second argument* 

G. ampersand '£' 

1.) Infix operator 

2.) logically ands Its tw<p 3S bit arguments 
3,) example; 365 evaluates to 1 

l*.) Omitting the first argument Implies -1* causing the unary '&' 
function to be a no-op; that is it noes nothing. 

K. parenthesis r {' and ')' 

1.3 take an infix expression as an argument 

2„J The expression wFthln the parenthesis Is swapped. Then, after 
nni ri>cf1vps the entire exnresslon, the voIur gotten from snapping i-.-hat 
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was fn the parenthesis is added on, unless an arithmetic operator 
immed fatel y preceded the open parenthesis T n which case instead of 
adding at the end, the specified operation is psrfn-rmed ■ 

3. J mainly used to outer quantities in the index field of an 
instruction 

ii») examples; 

(a.) 3(1*) evaluates to 4D0Q003 

(b.} ((JO) evaluates to 4 

Cc.) JRSTC5J evaluates to 2SJ*Q0&uOGOCm 

Cd.> 3*({S3S evaluates to 17 

I. aUmude backarrow '$_' 

1* ) infix operator 

2-) left shift operator 

3-.) returns the value of f ts left argument logically shifted the 

^number of places specified by its right argument 

h.y examples; 

fa,) 1$_Z evaluates to 4 
Cb*> lG$_-2 evaluates to J 

S.) Dmi ttlng the first arjjument I mr>l tes -1. 

J, altmode si tmnde backarro^ > SS_ < 

1.) Infix operator 

2.) floating scale operator 

3.) treats Its left argument as a decimal floating number and 

multiplies it by 2|N (where N is the Integer argument on the right 

J*.) examples: 

Ca.J 6*0$$_3 evaluates to UB t a 
£b.3 3*4S$_7 evaluates to kZ5 t 2 
to, 3 tt55.2$$_-7 evaluates to 5 . It 

s 5.) OmlttFng the first argument implies -l.D. 
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VIII* Priority of Operator* 



A, There Is' a priority order for operations In DDT. For f +' to have 
a higher priority than '+' for example* neans that '* T has a higher 
b Tiid I ng. power than ' + *. That Is, whether you type 3*4 + 2 or 2+3*4 # DDT 
still does the multiplication first and cets the answer 16, The 
priority order from highest to lowest is as follows 

1*1 '#' and '&', ■$_' and 'S5_' 

2,) '*', '$*', * I V and '*!' 

3. J '+', '$+** *-', and ' $- ' 

B« Chanelnfi the priority 

1,} In DOT, the mathematical grouping symbols are "< 1 and f >" 

2,) When surrounding an expression they cause the Included 
expression to be evaluated before DDT even looks at ^hat Is outside the 
anjjle brackets 

3.) example: 3+^*5 evaluates to 27 hut <.3 + 4>*S evaluates to 43 

C. A string of operators of the sane priority level In DDT causes 
them, to be evaluated from left to rtght. Example: 3&M5 Is synonomcus 
to <i&4>*5 
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IX* Arguments for "DDT" Format commands 



■A* Prefix arguments are used from left to right, so excesses on the 
right htll be ignored* 

p« Infix arguments wTII be ignored tf unnecessarily supplied* For 
example, typing 3 5^0 causes the permanent rad i x for type-out to be 
octal, and the 3 Is Ignored* Infix arguments more complex than single 
numbers must be enclosed En angle brackets* For Instance, to type the k 
In %kR by expressing U as 1+1+1+1, you must type 5<1+1+1+1>R. More 
Specifically said, an altmode fallowed by an expression in angle 
bracket* Is Interpreted by DDT to be an altmode followed by Che 
numerical value of the expression* For example S< JflST> typed to DDT Es 
like typing 5Z51t0OOO0OOOQ. 

C. altmode comma and altmode space f 5,' r S ' 

1«J ' S, 1 and T $ ' separate arguments fn multiple argument type-In* 
2. J example; Typing J|_2S*2S_1 causes DDT to evaluate the two 
expressions ' J$_2 ' and * 2S_1 ' as two prefix arguments. 

D, Most commands take express tonal arguments. The exception to this 
rule Is commands that take an undefined symbol as an argument (probably 
one to be defined.). 



X. DD7 expression type^out 



A* Modes tn DDT for type-out of express tons 

1. ) symbol \c mode 

(a.) absolute: DtiT types out symbolic opcodes only e£ t TLNE 

<b.? relative; DDT types out symbols when convenient eg. TlNE 
C, BPCM AT ft< INDEX) 

2«) constant mode: DDT types out a single [integer In the current 
radix w f th a decimal point Ef the current radfx Is ten, 

J.} floating point Jttode: DfrT types out floating decimal numbers 
preceded by a *#' Tf they ere not normalized. Examples: #1*0 3.14E+2& 

4 » J jial f-word: DDT types out two 13 bit quantities separated by 
',,', Relative and absolute apply in this made, too, examplcsi 
1D0^2J& or Gu,,VAHCQM*5 

S»J byte mode: DDT types out the expression In bytes of any 
desTred size 

6. } ASCII modei DDT types Sl"str1ngS where "string' 1 Is the ASCII 
rcpresentat Ton of the expression 

7*) SIXBJT mode: DDT types Sl'strlneS where "string" Is the 
SIXBlT representation of the expression 

S. J SQUOZE mode: DDT tvpas SnfistringS where "strl nflr" fs the 
SQUQZE for the expression and 1f n" Is the number represented by the k 
most significant bits in the word 



Q, Expression type out commands 

t, J l _ i causes the last express! pit typed by you or DDT to be 
retyped Symbolically 

I.J ' = r causes last expression typed by you or D5T to be typed cut 



] n the cyrrEiit radix 

2,) '$=' causes the last expression typed by you or DDT to be 
retyped tn floating point mode 

J*) '$$■"' takes up to three expressions as arguments and causes 
them to be typed out In the mode they were typ^d Tn^ Examples 
3S,i*$,SJ$= produces; 

<5> 

■y . i Ml (single quote) causes the last expression to be typed out 

In SIXEIT preceded by '$1^ and followed by a dollar s i gn . 

5.) MM (double quote) causes the last expression to be typed out 
In ASCII preceded by *51"' and followed by a dollar sign 

Si) 1 ;' causes the lest expression typed by you or DDT to be typed 
out In semi -colon mode which Is In ft Tally floating point 

7*) altnode semi-colon 'fc; 1 causes the last expresston typed by 
you or DDT to be typed cut In semi-colon mode and also causes the 
current mode to be changed to seml^colon mode 

&.) ■$$;' causes the same thine as '$;' but the permanent mode Is 
also changed to semi -co Ion mode 

C, The Commands for setting the type-Out mode are all one character 

followed preceded by 1 or two altmodes; 

1*) one altmode set the current (temporary) and semi -colon mode 
2.1 two altmfides before the character does the same thing as with 

one altmoda but also set the permanent mode and causes DDT to type a tab 

3.) The meaningful mode command characters are £ A R C H T F ,1 ' A 

Ca v J $S and SSS chance the mode to symbol lc 
(b.) $A and 6SA change It to absolute addressing mode 
lc.) %R and S$R change It to relatlvE addressing mode 
Cd.J $nk and SSnR change the radix to n 
Ce k ) $C and SSC change the node to constant typeout ■ 
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Cf,J SH aiuf $$H change the r.iode to hsif-iword 

(^* 5 5nT and $$»T set the inode In ^h 3 cti expressions are typed 
cut in bytes of slie n 

(h.) $f and S*F set typeout to floating r>o3nt mode 

(!,> * lk and SS" set typeout to ASCII node 

(j.J $.' and £5' set typeout to StXBIT node 

(k,J $fi arid $SS set typeout to SQUtfZ£ mode 

h,} Brides these standard node set tint conmands, the following 
radix setting commands are available; 

(a») $Q and S$D sets the ra-dlx to ten 
(b.) |D and $S0 sets the radix to eight 



XI • Examining and Motif fling ternary w I th DDT 

A t $i-Z command 

1+) mainly used to zero core 

2.} takes up to three prefTx arcumentsi 

<a.J flr&t argument tells lowest location to be zeroed 

(b.J second tells highest location to be zeroed 

tc.) third argument, Tf supplied, means set core to that 

express Ton rather than zero 

(d*J only one argument means zero core from that Argument up 
{e.J no arguments means iero all core, except that pure and 

absolute pages are Ignored 

3.) Example: LISTS, LI &T+&9*$, -15$Z means set all memory between 
LIST and LIST+69. to -1, Inclusive 

iO DOT types carriage return and linefeed upon completion of 
executing SSZ 

B, The usual way to cause DDT to modify the contents of a location 
Is to first give DDT one of many commands telling it to open a register. 
Only one location may be open at a time, but DDT remembers the locations 
opened In a point ring buffer, which may hold up to S regFster names* 
Locations tn the poTnt ring buffer may be convenTentl y referred to and 
reopened by several DDT commands, without having to retype the name of 
the location. The currently open location Is the only one available for 
modi f i cat Ton. 

C* Special symbols that frequently change theFr value In DDT: 

1.) Point ',' has the value of the most recently opened register 
that DDT rmembers, £o ,-3 represents the number 75 If the last location 
open was LOU, 

2.) altnode^Q 'SQ 1 has the value of the last expression typed by 
*""- p'Kflnnle, tf DDT just typed out the contents of locatloi 



100, SQ ts equal to that contents, 

5*1 '$nQ' where "n" has octal value **l<n<;ll stands for the nth 
previous value of SQ, $0(1 is the same as 5Q, $10. is the second to last 
thins DDT typed, ?2Q 1s the third to last, etc* S&nQ may also he typed, 

In which case the value of the correspond Ing $nQ replaces the value of 

4,} til triodo-yrcater than ' $> f preceded by an argument has' the value 

of $0. iv i th the non*iero fields given 1 n the argument replacing the 

correspond! fng fields in §Q« For instance If $Q is CAtE 4,5 t then £,$> 

Is evaluated to CAlE 6,5* This Is mainly used to change only part of an 

instruction without retyping the instruct f on. Tha fields Involved are 

any of the foil owl rig; 

(a.) opcode field, masked by 777QCG,, 

Chi) accumulator field, masked by 17 j 

{eO Indirect blt f masked by 2 0, , 

Cd.) index field, masked by <17J 

(e.J effective address field, masked by Q,,-l 

5-) al tmodc-po Int '$.' has the value of the program counter of the 

current job. 

D, To close the currently open location neans to make it no longer 
available for modification, There are many DDT commands for closing the 
currently open location. Every one closes the location in exactly the 
same ^ay, with the differences between the commands being in what they 
do after closing the current location. The contents of the current 
location opened may be changed only by you typing one of the register 
closing commands Immediately preceded by an expression. In other words 
just elding a closing command not preceded by an expression does not 
affect the contents of the lo-c^tlon being closed- DDT remembers, in a 
ring buffer, the last eight locations nuered r.y all register ooenin 

■--•-■■ ''M^h hnve a different effect o 



the . rTng buffer as explained are several register openlne commands 
that easily cause locations in the * ring buffer to be reopened. 

E. Commands for memory examination and modi f teat ton 
1.) slash '/' 

(a.) DDT opens the regTster named by the right lft bits of the 

last expression typed by DDT or the user 

(b.) types out the contents of the location being opened 

{c.3 Turns register contents typeout back on Ff IE ivas turned 

off by '*S!\ 

2,3 al trnode-s 1 ash ' $/ ' Is the sane as slash except that the left 
18 bits ara addressed instead of the right IS bits* 

3.} open bracket 'I' Is the same as si ash but types out the 
contents of the register as a constant regardless of the current type- 
out mode. 

4.) altmode open-bracket ' $ I ' is tike h |' except the left IS bits 
are used Instead of the right IS bits. 

5.) close bracket ' |' Is the same as slash except it causes, the 
contents to be typed out symbolically regardless of the current type-out 
mode* 

B,) altmode close-bracket 'Si' Is like 'I* except It uses the left 
IS bits of the last expression typed for Its address. 

7,3 carriage return 

(a, 3 ODT closes the currently open location. If one exists. 

(b,3 sets current type-cut mode to the permenant mode 

t:J Turns contents tvpeout back on If it was turned off by 

B-,} al tjnode -car r t F^ge return closes any open rest&ter and opens the 

last one In . rtng buffer 

9 , ) 1 i nefeed 

(a.) DDT closes any currently open register 

(b.J opens .tl 

<c*3 types. out Its contents 

■ — n-ha l^st location opened by any command 



except linefeed or uparro^* Every Issuance of the linefeed or uparrow 
command causes the location name being opened to replace the remembered 
address In the * ring buffer, 

10. J al tnode-M nefeed closes any open register and opens Che one 

after a I tmode-retum n&uld have opened 

11, ) uparrow ' I ' 

(a,) DOT closes any currently open location 
(b.) opens *-*l 
(c+S types out its contents 

{d*J See the explanation of linefeed above for the special . 
rTn£ buffer effect of uparrotv and linefeed* 

12.3 al tnode-uparrow f $\' closes any open register and opens the 

one before al tmode-return would have opened 

13.} tab tcontrol-l) 

<a,3 DDT closes any currently open register 

tb.) goes to the next line and does the same thing as a slash 
would have caused 

14.) altroode-tab '$|| p same as tab but uses left IS bits of the 

expression Instead: of right IS bits 

IS, J altrrode^al tmode tab T -S S 1 1 T 

(a*) This command is the same as tab, except that DDT actually 

does an effective address calculation of $Q and opens the effective 
address* DDT will only look down twelve levels of Indirect addressing, 
(b.l Examples Suppose location 3 contains 3 and location 6 
contains 7. You type ' 1*+/ ' and DDT types '3C33'. Now if you type 
'S5M 1 / DD7 will eo to the next line and type "6/ 7', 

16.) backslash > -' 

(a.) like tab except DDT doesn't change , 

Ch,3 example: You type 'l/\ DDT types out '55' which Is the 
contents of register 5* Now you type '"" and DDT opens register 55» 
You type linefeed ^nd DDT closes &5 and opens register k because ■ v. as 
stll 1 5. 

17, J altmode backslash '5"" 1 Is like '**' except It uses the left IS 
bits of the last expression typed Instead of the rl^ht IS bits* 

1&.) al tmode al tmode exclamation point *S$l' 1s the same as ' /'* 
except that DDT suppresses the typeout of the contents of the location 

•■•■•■- 'ci', DnT mill continue suppress i ng the 



typoout of location content* until you issue either the '/' or carriage 

return command* 

- ■ 

F. P $W comma rid 

1.) used to examEne all locations irt an area of core whose 
contents are NOT a tertaEn value (usually teroi In bits masked by the 

contents of $M, 

2*3 The mask may be set by foo$M where "foo" T* the mask. 

Initially, *M 1 s contents Is -1 (all bits turned on) 
3- *"> takes up to three prefix arguments: 

( Sl ) One argument causes DDT to type out the names and contents 
of all locations Tn the current job's core Fmage mhose contents are not 
equal to the argument En bits masked by the contents of $W. Thus W$N 
causes DDT to type all non-zero core, if $M is. -1. 

tb.) For two arguments, only locations greater than or equal to 
the first argument are typed out, If the f r contents Is not equal to the 
second argument In the masked bits. 

tc*J Vitth thrue arguments, DDT type* all location* between the 
first and second arguments ] ncl us tve,. whose contents are not equal to 
the third argument Tn the masked bits* 

b t J works for nonconti nuous core Images 

5,3 Example: BOARDS, RuARD+77$ # 0$N will cause DOT to type all non- 
zero location names and theEr contents between BOAJia- and BOAHD + 77, 
providing the mask Es all ones. 

G. '$U 1 command 

1.1 used to examfne all locations whose contents are equal to an 
argument in bits masked by the contents of ' $\'- t 

2. J takes up to three arguments with the arguments playing the 
same role as In the' '$N' command except that tliE last argument 1s the 
word to be searched for. DDT types all locations and their contents Ef 
tEie contents matches the last argument In the bits masked by the 
contents of 5M* 
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3.) Example; Typing 77 70GO,,$K followed hy JRSTSW will cause a 
type-out of al 1 locations containing s JftST Instruction of any type k 

M. '$E' command 

1.) used to print out at 1 locations whose effective address Is the 
given argument* If more than one argument Is supplied,, the nonlast 
arguments are used the sane way as In the $U and SN commands * 

2.) Example: 05,17$, L0C*E swill cause the tyne-out of any 
accumulator and Its contents ivhose effective address is LQC* 

3.) When the ' $E' command Is be I tie used tci examine the system, DOT 
actually does an '$v*' with $M containing C,,-l, This ts because tt Is 
pointless to do an address calculation with the system accumulators 
which are constantly changing* 

I, AU of the commands P $N", '$W T , or '$E P leave the locations 

listed in the * ring buffer, and * Is set to the last location listed. 

Typing any character except IE, IE, ]V, 1U nfll stop a listing 
prematurely* 



-X I I * Symbol Managenetit in PDT 



A. DDT uses two words per symbol In Us symbol table. One word 
fields tha numerical value fur the symbol* The other word holds the 
SQuDZE for the name of the symbol . The code bl ts In the SQUOZE are used 
to tell DDT what type of a symbol; It is + The different types are as 
fol lows: 

1.) f^ll symbol; may be typed In an expression and DDT will type 
It out during symbolic type-out 

2*1 half-fettled symbol; w 1 1 1 never be seen In type-out, but may 
be typed In 

3.) killed symbol; no longer available for type-out or type-In 

U.) program name 

B. How to define a symbol In DDT w t th a colon ' s 1 

1,) Typing syms defines the full symbol "sym" equal to , 

2.) expr$,sym: defines the full symbol "sym 11 equal to the 
expression "expr" 

5*) sym$: sets the relocatable subprocram name to "sym" 

C. Killing and half-killing symbols with T S$K' and "SK 1 
1,) sym$K half-kills "sym" 

2*) symjiK completely kills "sym" 
3*) $$K kills the entire symbol table 

D t altmode altr^ode control -C '$$[C' 

1.} DDT half-knis the last symbol it typed 

^ > if rinother full symbpl exists tilth tlie same value, DDT types 



that symbol . 



E. control-Y MY 1 

1») Takes one prefix argument 

2*) DDT treats the argument as art AOtJJN pointer to the current 
job 1 s core and augments the current jab's symbol table tJth the core 

pointed to. The core beina: used should itself be a symbol table In the 
format described above! 

1. J Example! Suppose location IflO contains the SQUGZE value for 
the symbol DQG, and location 101 contains the value 3. Typing -2,,100|Y 
causes the symbol DOG *Tth and the value 3 to be added to DDT's symbol 
table for the current job. 
F* altmode control -Y * S I Y " 

1.) takes prefix argument like control -Y 

2.) This Is like control-Y except the entire symbol table Is 
replaced with the ohe specified In user core rather than just being 
augmented w3 th It* 

C* altmode altmode control *Y '£$IY' 

1,) takes one prefix argument which Is a location address In user 
core 

2*1 Specified location should contain an AO&JN pointer pointing to 
some sort of symbol table already existing (n the current job's core 

5.) DDT' augments this table with its oi»n symbol table, and 
modifies the specified pointer In the user's core* 

Jt . ) Example: Suppose DDT's symbol table' for the current Job 
contain 's three symbols, OHEy TWO, and THREE with values 1, 2, and I 
respectively. Assume location El contain "a the pointer O^ICKJ* By 
typing &$$|Y, you will cause DDT to put the SQUOZE values for the 
symbols ONE, TWO, and THREE in locations 100, 102, and 10*. respettl ve 1 y, 
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and put the values I* 2, and J En locations 101, 1Q3 and 105 
respectively- Finally,, location G * i 1 1 be modified to contain the 
pointer -G,,100 designating that the old list of elements starting at 
location 1D0 3s no** a & element list starting at the same place* 



XI M» Program control with DDT 



A, Starting Execution with altmode-G $G 

1.) '${*' causes DDT to Start the current job at the address 
specified by the contents of a location named '$9&' (a! tmod«-g-B>. 

2.) locSG causes the job to be started at "loc" 

3.) locS$G Is the same as locSG except that "loc" It put in *9@, 
nuking ,f loc" the standard starting address* 

3. Breakpoints 

l.J DDT m^y be nade to interrupt programs at arbitrary locations, 
at which potnt the user may conveniently resume execution, after using 
any DDT commands for debusing his program, 

2,) »$$B 1 removes all breakpoints from the current job 

3,) *n$&' causes a breakpoint to be Put at the location specTfied 
by the right half of"n", If the left half of "n" Is non-zero, then 
whenever the breakpoint specified by the right half of ,r n" Is hit, DDT 
types out the contents of the register specified by the left half of 
'V. For instance, typlnt 2QDl3)$& causes location 200 to be a 
breakpoint* When 200 is hit, DDT will break In the normal way, and type 
out the contents of register 3. 

l»,) When DDT breaks at Vocation Ir n", it types out r $mB>>n 1 Where 
"rn" designates which breakpoint has been hit, and "n" Is the PC. Only 
tight breakpoints may be set. Typtns n&nB causes the "(nth" breakpoint 
to be .set at location "n". To remove the "roth" breakpoint, type 0$.nB. 
Location may not be a breakpoint* 

5, J To continue execution after a breakpoint (or many other types 
of interrupts), type$P taltmode-P). p.SFi-.-Ill continue "n"-! times 
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through that breakpoint before breaking* %%P i™Ul cause DDT to 
automatl cal 1 y precede every time after thnit particular breakpoint* 
Typing any character will stop Ft, 

&„ ) For every breakpoint, there are four locations wlLhin LJJl that 
are aval labile to the user, that are useful. They qre naned 5n& 
(attmode-n-BJ through $nB+3, where vl n fN Ts the breakpoint number, 

(a,} $nB holds In the right half, the location this breakpoint 
corresponds to. The left holdi the location that should be 
automat i call y examined upon breaking, 

Cb,) $nS+l may hold an Instruction typed in by the user- This 
allows for conditional breakpoints. If this Instruction Is non-zero, 
then when the user types m$P, DDT will execute the Instruction every 
ttme It hits the breakpoint. If the instruction causes a skip before 
"m' 1 -! times throuch, DDT will break; otherwise. It will break afcer 
"m 11 -! passes by the breakpoint. 

fc>) $n&+2 holds the counter "m ,f . Initialized by the user 
typi ng m$P* 

£d*> $nB+3 holds the 1 ns true t ion that is In the user's program 
at the breakpoint* 

C* The J4AR interrupt (memory address register) 

l«i The computer may be set to Interrupt automatically upon 

reading, writing, or fetching an Instruction, from any particular 

location* 

2.) Typing A$nl causes a MAR Interrupt when the condition 

specified by 'V Is imposed on location "A". Useful values of "n" are: 

(a, > Oi never break 

{h.y It break on an Instruction fetch from location "A lf 

(C.) 2s break befure writing Into location "A" 

(d.) 3f break on any reference to location M A" 

3*) If "n" Is ommitted, I l& assumed unless "A" i& also ommltted 
In which case the MAR Interrupt is removed If It existed. 

14*) When the MAR Interrupt happens, DDT types 'MAR* 1 oc>> Inst 1 
where "loc" is the PC and "Inst" is the instruction that caused the 

I nterrupt . 

5*) The interrupt may be dismissed by $P or IP, 



a. control-P ' IP' 

1,} This and $P both continue a program after an Interrupt but IP 

doesn't give the TTY hack to the program. 

2. J ThEs allons for starting more than one program at oncei 

3,3 If DDT receives an ermr Interrupt frpnt an inferior, tt types 

a bell to signal you that a Job needs attention. 

E. control-X ! IX 1 

'1*) This command Interrupts the current job If It was proceeded 
hlth 'IP' . 

2.) DDT types out the PC and Its contents 

F. single instruct Ton execution, altmode-X ' Sk" 

1.) Typing InstSX causes DDT to execute the expression "Inst" 

2*) OUT types two carriage-return linefeed pairs [f the 

Instruction causes a skip,, and one pair If It dc-esn^t 

3*3 The last instruction $Ked Ts left In location 3k of the 

current Job. The symbol SX Cdoll ars ign-XJ has the value }i*, DDT also 

uses locations 1$ and 36 for special purposes,, so It Is not a good idea 

to use any of these J locations for program memory, 

G+ The one-proceed feature, controi-N "IN* and al tmode eontrol-N 
'SIN 1 

1*} controt*H causes the current job to procede but with the one" 
proceed interrupt enabled causing only one Instruction to be executed* 

2.) When the program is I:; Lt-rr jpted, DDT types MoOHnst 1 T>here 
"Inst" U the next instruction to be executed and "inc" fs the PC 

3. J "p"|n causes DDT to let the program execute "p" Instructions 
before stopping it end printing the PC and its contents. 
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K ti.) altmode control-H * S J M * is the same as *\\i** but the teletype 

Is not given back to the job* 

h\ The , VALUE Instruction 

1 4 ) If the current Job executes a *VALUE Instruction, It steps and 
Interrupts DDT, 

2*J If the effective address of the *VALUE Is 0, DDT types 
'nnn>>*VAU/£ f inhere 'nnV is the location of the .VALUE* 

3.) If the effective address of the *VALUE is non-aero, and the 
contents of ' $ 9 B* 1 n (al tmode-9-B plus 1) Is negative, DDT interprets the 
contents of the effective address of the + VALUE as an ASCI f command 
string, DDT reads and executes characters En the effective address and 
cc-nseeut 1 ve locations until a zero character '|Q T or a contrc-1-C is 

read* 

4i.> Example: Suppose you wanted a program to kill Itself i Put 
the Instruction *YALUE 200 in location 10D> Put the ASCII string 
t jK1LL' tn location 200 and the ASCII code for "space" left-justified fn 
location 201. IF DDT executes location 10Q, the .VALUE will cause DDT 
to execute the command : K, I LL * 

5. J The contents of "S^B+l 1 Is Initially -1, 



XIV, Job commands that have no "monitor" command equivalent 



A. altmodo altmode ,J ^SJ' 

1,) may take one 5IXPIT argument 

2.) name$SJ causes DDT to try to rename the current job as "name" 
3,3 S$J *lth no argument causes DDT to type- Information about the 
current Job; 

Ca.3 name 
C b . > Index 

(c*) status {running, Interrupted, just leaded etc*) 

k.) Information printed by ' $SJ r with no argument t the- entry for 
the current job tn the list chat '$SV f would print, 

' B. altmode altmode L ' $$L 1 
1,) similar to T 5L' 
. 2*3 core. Is not zeroed prior to loading 
3. J I/O channels are not closed either 

fc.J ne* symbols are appended to the already existing symbol table* 
5*3 allocs for loading one binary file "on top of H another 

• C* altmode Y '$Y r 

1.3 takes arguments like ' U' except the device name may not 
precede the ' SV 1 , but tuo expressions may be typed e s prefix arguments 

2.3 causes the current job's core Image to be saved on the 
specified file with syr.ibo.1s, 

3.3 With arguments preceding tti 

<a*) one argument causes only core from that location up to be 

saved 

(b.) With UyO arguments core between ARG1 and AftG2 is saved 

i ncl ufc 1 ve 



4*3 examples of tY: 

ta*J HAUI$,MA1N+3DSY DUMP BIN UT1: *3lT cause 31 locations to 
be saved on mierotape 

(bJ $Y DSK; SAVE THIS *U\ save the entire core Image or the 
difk 

5,3 If a file with the specified name exists prior to the time the 

command ii given, it Is deleted before the dumping Is done-. Thus, I r 

FQP 1 and FOO 3 botii exist, typing sPUMF FOD ) uMl cause a dump on FOG 
2, and FOO 3 iwMI be gone. 

D. a] tmode-al tmode-y ' $$Y 1 Is the same as '$Y' except Chat the ffle 
be The dumped on Is not deleted prior, to dump trie* Hence Ff the above 
example here executed vjfth ^r', the image ^auJd be saved on FOO b t and 

nothing ^ould be deleted. 

F_. control -S with a prefix argument 

l.J '|S' preceded by a name sets the current job's ,1 sname" to that 
name 

2*} altmode control-S '3 IS' preceded by a name does the same thing 
as l [S f but also sets DDT's "shame" to that name. By typing FQQS|S 
followed by DSKJF, you hill causes DDT to type FDO's disk directory. 

3,3 altmode a 1 (mode control -S '$$15' does, the same thing as '$|S' 
but also sets the master SNAME to the given argument. This makes so you 
cari constantly be referencing another user f s directory as though ft were 
your own* fvery time a new job Is created^ DDT sets the SNAME of that 
job to the master SHAME. 

\ F« altmode altmode control -X point '$$|*. f 

1,3 causes all inferiors to the running pnt to be killed 

2.) equivalent to repetitive Issuances of $|X, (which kills the 



current Job and does an '$d' to get another job as the current one) 

3«) The dot "*" la required to lessen the likelihood of you 
aecidently Issuing this contnand. 

G» control*! and altmode c&ntrol-T MT 1 and '$|T' 

1.) used to make an entry In the translation table 

2.) S|t makes a universal entry v^hereas |T just makes an entry Tn 

the current job, 

5.) takes Uo sLOAD type argument lists as suffix arguments 

(a,) first specified file is entered as a translation to second 
(b>) An asterisk '* 1 as part of the first argument list matches 
any file or device name, 

(c) An asterisk as part of the second arcument list stands for 
the same corresponding nane En the first list* 

(d») Only device and file names should be gtven* System names 
are never translated. 

k*"i Kay be preceded by; 

<a.) 'A' meaning atonic entry, no more levels of translation 
hill be done* 

Ib.j 'I' meaning input only, only Input files will be 
translated 

(cO ' 1 meaning output only, only output files will be 
trans 1 eted 

5,3 Ommlttlng the prefix letters implies ■ |0 T 

6*1 Example of an entry In the translation table; $|T SYS ATStGN 
DSK DDT SIN, 



K. control -U and al tmode. contrpl-U 
1.) take arguments like control -T 
2,) used to remove entries from the translation table 

I . control -K ' I K' 

U Nflj-lEfcK Ts equivalent to iNAME, assuming MANE is not a 
"monitor" command 
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2*3 NAMEJK causes the system program NAME to be loaded Into a job 

called NAME, and execution to be started 

3*3 More accurately, NAME IK Ts equivalent to typing the following!; 

(a,) HAME5J name a ne* job {DDT types 'l') 

<i>.) SYS$L TS NAME load the program 

ic>) $SK kill the symbols 

(d.) $G begin execution 

4.) DDT types, '!' to signify creation of a new job* If ' l" \s not 

typed by DDT, ft means that a Job named NAME already existed, and DDT 

reloads the program Into that job and makes ]t the current job* 

5.} Examples: 

(a, 3 :T£CO followed by a space 
<b,3 M I DAS I It 

6,3 SVSJK, HACTRMlK, and PDPfcfK are synonomous to these names 

followd by 'SJ' (ec S¥S$J) 

S 

J* altmode contral~K T SJK' 

1*3 If preceded by a nam^ does the same thing as 'JK' except that 
symbols are loaded also 

2, J If the argument is ommitted, It causes symbols to be loaded 
Into the current job from the last file that was JKed. 

K* aJtinode u point '$U, 1 
I.) takes no arguments 

2,3 causes all procedures to be flushed and a new top-level DDT to 
be loaded and started 

3*> you are still logged In* 
■4*3 The period "." terminating the command Is required to lessen 
thy possibility of you issuins thTs command accidently* 
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L. eontrol-G 

1«J cau S « DDT to <4ult whatever Ft 3s doing and e& back to 
H s ten T nft for commands 

2. J Only should be used In an emer e ejicy (such as an Infinite lo^p} 
because crucial varfables may be left uninitialized 

3* ) Not to be used to stao type-out- control -5 should be used for 
that purpose* 

*t«) Jf typecut *as turned off, It Is turned on again. 



XV. DDT output control commands 



A* conti-ol-B ' 1^' 

■ 1„) turns on DDT llneprlnter output 
2.} sy»OJiomOUS to tVJALLP LPTj 

B* control-C ' |C causes DDT to type a carriage return and linefeed 

C* controt-E 'IE 1 closes any file that slMLLP or |B opened 

D f control -L r |L' clears terminal screen 

\ E + control-S "|S r »[th no argument 

1.) empties the DDT typeout buffer 

2J This is the key to hft iwhen DDT Is longwlnded 

F* control -V ' I V 1 

1.) turns typeout on If it was off 
2.) This is the Initial state 

G. control -'J 'iU' 

1*3 turns off DDT typeout, but not :WALIP output 
2*3 error messages. wM J still be typed, however 

I . space * ' 

If DDT knows it is outputtlng to a display terminal. It will pause 
if there is more to type at on* time than will fit on the screen, and 

type '"KDftE — *. At this potnt V-ou nay tyne s r^sce and DDT will clear 
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v the screen and continue the output. If you type any character other 

than a space after '—MORE--', DDT will type 'FLUSHED 1 and no more 
output wTll be given, 
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xvJ , Typing Error Correcting 



A, eontrol-D * \U* 

1,) Optionally preceded by altmcides, eontrol-D causes everything 
you typed since to the last time DDT did to be deleted 
2*) DDT types 'XXX? 1 to sEgnlfy deletion, 

B+ rubout 

1.) If a rubcut Is typed In the middle of a syllable^ the last 
character typed is echoed and deleted. 

2,1 If characters are rubbed out beyond the beg Tuning of the 
current syllable, whole syllables are echoed and deleted. 

3,3 "rubbing out" beyond the first character typed since DDT last 
dfd causes DDT to type 'I? ' and no action 3s taken. 



* 
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XVI I, Errors reported by DDT 



A. '?U7 ' 

1«) You have typed an undefined symbol 

2,} The undefined symbol and the operator immediately after It Is 
Ignored, the rest of the Input string is remembered, and vug may type a 
defined symbol to take the place of the undefined one. 

3.) example: You type 'A+E3*C-* and DDT types '?U?' because "C Fs 
undefined. If you no* type 'u-E=', and D and E are defined, DDT sees 
'A+B-rD-E* 1 and acts accordingly. 

B. T 0P? ' 

1,) You Jiave tyjsed In an undefined operator 

2.) DDT Ignores the undefined operator and *aits 

3.} example; You type ' 3.0$$-' and DDT types '0J»? ' because ' $$- 

1 is not a legal operator. Then you type f S-ia$ = ' and DDT sees ' 3 * 0$ - 

l*^** 1 and responds with '!.&*. 

C. 'N0$? ■ 

1.) You have typed In two expressions not separated by an operator 
2.} Within an entire string, every time DDT sees chFs situation 

(looking from left to right), it types 'HOST r and replaces the second 

value with a plus sign 

3.) example: You type ' < 1>«C2><3><4>= ' and DDT responds with 'NOS? 

HPi? k* r DDT actually evaluated the string M+3 + =\ The f <2>' and 

'<[»>■ Lvere replaced Kith ' + r signs, 



D. '?' or '??' 

1.) something is ^fong 

2.) DOT ignores what It didn't tlkt 

E. •PUR? * 

1.) You tried to modify a location within n pure page of memory 
2.) DDT ignores the at tempt* 

F. 'DSN? ' DDT failed at disown ins the current Job 

_ fl. "CFT? ■ &DT couldn't flush the teletype (give Tt back to the 
current Job) 

H. *BIW7 ' 

l + 3 DDT or ITS did not 1 f ke the format of the file you requested 
to be- loaded* 

£») The most common causa Is you telling DDT to load a source file 
instead of Us binary code. 

1. 'CKS? ' checksum error during loading 

J. 'IOC? f 

1,) J/0 channel error Interrupted DDT 

2.) This message is preceded by the error code pbtafned by 
.STATUS, the channel number, and the PC 

K. ' (NT? ' 

1*) DDT received tame random Interrupt 

2. J message U preceded by Interrupt word and the PQ 
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L. 'COR? * 

1*3 not enough core {probably during a load J 

2*3 very rare message to get now that swepp-TnE exists 

M» 'NML? ' "'not my loser"; Dt>T received an unreeo e n [zed Interrupt 
from an inferior 

Ni "UMF? ' DDT couldn't flap a mlcrotape 

0* '??? ' DDT couldn't do a .GETSYS for 5YS*J 

P« 'TMJ? ' You tried FO0*J after 8 jobs already existed 

■ 

Q+ 'LOGIN? ' You are not logged In and you should! be 

fl, 'JD£? " There Is no current job 

5* *BRF? ' ,h barf 1f *GeT$Y5 for Initial synboU failed 

T. 'NO CORE FOR SYMBOLS' 

1.) program has been successfully loaded., but there wasn't enough 
free core for the symbols 

2*3 This Is a rare message no* that *e have swapping 



U. 'JOG ALREADY £XlSTS r You typed F0QS$0 and a Job already exists 
with the name FDD* 
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v V, 'ARG? ' You save ridiculous arguments to a command 



W, 'JflB HOT rHFERIOR? ' You tried to do soniethlne to the current 

job that Is tnpo&stble because the current job \s hot really an inferior 
procedure to DDT > 
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XVtll. Error messages tyned because DDT received an Interrupt fron 
Infer for 



A* Each of these error messages Ts followed by , PC>>1nst l 

B. ■ ILOPfl* 1 lllecal Instruction 

C. 'MPV** memory protection violation 

D. MpC. 1 I/O channel error. Probably an . IOT was given before the 
channel was .OP£Hed* 

1 E. "DPY* 1 Display list memory protectfon violation 

F. 'BADPI* 1 bed location ^2 

G. 'MAR** MAR interrupt 

H, r 3LUAD« l memory protection violation on reference to an Inferior 



KIX. Some ^ore-advanced DDT features 



A, DDT Patch feature 

1'* > {Jften while debugging some PDP-10 Assembly code^ you w^nt to 
Insert some instruct tons "between" two others. Generally, the way this 
is done Is the following: 

(a*) The Instruction after which the Insert Is desired Ts 
replaced with a transfer Instruct Ion to the beginning of a patch area, 

(b*> The replaced Instruction is put at tfie beginning of the 
patch area* 

(c-> Then the Insert Is put following that first Instruction, 

fd.) And finally a transfer back to the Instruction after where 
the insert should be. 

2,) control -backslash "i" 1 *, ; PATCH, and :PAT cause DDT to start a 

patch, A location must ba open when one of these commands Is Issued or 
else DDT types '?? ' and the command Is ignored, Assume a location 
named HERE- Is open and you type I". DDT does the following; If a 
location named PAT or PATCH exists, DDT opens It, types out Its contents 
(probably OJ and simulates you. typing Into it the contents of HERE. DDT 
halts at the end of this Instruction as though you had just typed It but 
hadn't closed the register yet. If no symbol PAT or PATCH exists In the 
symbol for the current job/ DDT uses location 50 In the current job's 
core Image, and names It PATCH, 

3*7 Assuming you have started a patch as described, you now 
repeatedly type linefeed followed by an Instruction until you have 
completed the desired insert.. 

(u ] Naiw, by typing control -closed bracket ' |' or ! END PAT, DDT 
hill end the patch In the following way; 

(a*) First, the location after the last one In which you put 
one of the Inserted instructions is opened and the Instruction 'JUMPA 
1,HEAE+1' Is depot J ted. 

Cb*) 'JUMPA l,HEJ*E-»2' Is put In the location after the JUMP A 
l,HErtE+l'. This allocs for "skip" returns. 



(c-) The contents of HERE is changed to JLK4PA 3, PATCH Cor PAT ) 
5*3 Example of making a patch; 

(a.) you type 'HOP+2/ 1 and DDT types 'PUSUJ P,GETNIT ' ■ 
(b.J Vou type 'I" 11 and DOT types 'PAT/ PUSHJ P,GETN|T' 
(c.) How you type Fn the patch 

(d«> Ut's say you entered the last instruction at 'PAT+2* and 
have just typed a linefeed. DDT types "PAT+37 ' 

(eJ How you typo '|.% and DDT types the fol lowing: 

'PAT* 3/ JUHPA l,H0F+3 

PAT+k/ JUHPA 1,KQP+1| 

HOP+2/ PUSHJ P,GETN1T JUMPA 5, PAT 

and. the- patch Is done. 

(f*) DDT remembers the last location used as a patch and 
defines or redefines the symbol PATCH to the location after this one. 
So sometime after this example, rf you again typed : PATCH, DDT *cu1d 
start the new patch at 'PAT+S*. 

6*3 altmode control-close bracket r S|J f finishes a patch like r || f 
except that Immediately preceding the two JUMPAs, DDT puts the contents 
of LFie location you patched from, 

7.) control -u par row- '||' or sUNPAT are used to remove a patch* 
Specifically what happens Is DDT replaces the contents of the currently 
open location with the contents of the location addressed by the risht 
half of the currently open location. For Insatnce, suppose location BUG 
contains JRST PAT, and PAT contains BLT 1,36*1** If location BUG U open 
and you type V| I * , DDT types BLT 1,361*4, and that becomes the new 

■ 

contents of BUG. 



6. Wul t iple-word ASCII and SIX3IT input 

1*> "$$n MI and '$*n'' (two altmodes followed by a number, followed 
by a double or single quote) cause DDT to enter ASCII and SIXBIT Input 

rcsoect l^el y. 
■ 
2.) ASCII input ends with an altmode, SUB IT with any non-SlX&lT 

characte r. 

3.} These tM modes are the same as the related commands tvfth only 
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-a single altnoode except that when you type more characters than cart fit 

Tn a word <S or & depending on the mods) before termination, UDT does 
the following: 

(a,) types a T S" 

ib.) closes the currently opened register, depositing the ASCII 
or SIX&IT for the characters typed so far 

■(c) opens the ne*t recistqr, and types '$$!' followed by the 
appropriate quote followed by the last character you typed on the line 
before, which is really being deposited as the first character of this 
new 1 i ne , 

(d»J waits for more characters or/and terminator character 
J*.) In ASCII mode, to enter control characters that might normally 

cause undeslreable actfc-n by DDT, type an u parrot '[' followed by the 

character to be ''control 1 ed", 

5.) To enter an altmode or uparrow Tn ASCII input node, precede It 

with a control -Q (NOT uperrow followed hy ad) 
fi.) example of SI XB IT Input: 

Suppose you have opened location ZQO and you type 

* 5$ I 1 THIS tS AN EXAMPLES', What you wOuid see on your console would be 

the fol low Iei£: 

JSI'THIS 15$ 

101/ *$1'S All EX| 

202/ a $$I'XAMPLE,$ 

203/ & m 1 .* 



* 



XX* Special DDT locations 



Many of the system variables associated *lth the currant Job may be 
examined end modi f fed with DDT. To examine or modify a Variable/ all 
you have to do Is open a special location tilth DDT and took at, and 
maybe modify. Its contents. The following Is a Jfst of special 
locations and a description of the significance of the F r contents. Each 
.Location name begins *lth a period '.' , a n d the period will be assumed 
prefixing each symbol In the list. 

A* UPC contains the progran counter (PC) for the current jub + 

B. VAL holds the effective adddress of the last , VALUE Instruction 
executed by the current job« 

C. TTY holds, the .STATUS bits for the console TTV attached to you. 

D. FLS holds the "flush instruction" for the current job. If this 
instruction i s or causes a skip when executed and the USTP for the job 
is Q, the procedure Is runnable. 

E. UHAHE holds the name you logeed in as stored In SIXB1T. 
F-- JNAME holds the name of the current joh In SIXBIT* 

0. MASK holds the first of two Interrupt vjords for the current job. 

H. USTP contains the current Job's stop word. A zero In this 
location Implies the joh Is running or hung on Its flush instruction. 

I* PlRQC holds the first interrupt request mord for the current job* 

J* IKTB holds the bits used to Interrupt this procedure's lirrnedTate 
superior, probably HACTRN, 

K* MEHT holds the lowest address that Is "out of bounds 11 for thTs 

j° b - " . " 

L, SV^Q holds the last 5 /stars UUO executed, 



M. fPlRQ holds the same as PIRC1C, but on deposit the information fs 
10 Red into It* 

N. APlFtQ is the same as I P I RQ but with the bits ANCAMed In* 

0, 5 NAM holds the current system name. 

P. PICLR holds -1 If Interrupts are enabled, 

Q* MARA holds the control bits for the MAR Interrupt. 

R. MAJlPC contains the PC at the last MAR interrupt. 

S, UUOM holds, the address one after the one where the last UUQ 
trapping to the system iwas executed, 

T, UIND holds the Index assigned to this job by the system, 

U. FtUKT holds the runtime for this job En d.DB9 microsecond units. 

V, MS It 2 holds the second Interrupt word* 

W. I FP I R contains the second Interrupt request word, 

X, APRC holds the disowned job and processor CO NO status, 

Y, SV60 contains the saved absolute location 60, 

Z. MFpl and AlFPl are the second interrupt request word and on 
deposit art? tQRed and AHDCAMed Into, re&ectively. 

AA* I MASK and AM ASK are the Interrupt first mask word end an deposit 
are lORed and ANDCAMed fnto, respectively, 

tiB. IM5K.2 and AMSK2 are the second Interrupt mask and on deposit are 
lOfted and ANPCAMed into, respectively, 

CC, JPC holds the PC at the last junp type of Instruction. 

DD. QPC dontaEns the old PC stored after certain Interrupts. 

EE, RTMR holds the runtime Interrupt, or -1 ff the Interrupt Is not 
enahled* 

FF, BOH holds the last Instruction executed f n the current job that 
trapped to location 60, 

GG, lOC+n holds the I/O channel ^ord and on deposit for channel 'n 1 , 

HH. 103+n. holds the .STATUS bits for 1/0 channel 'n'. 
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J|. lQP+n holds the contents of the lOpDJ. hhlch has four pairs of 
alternating channel and status *ords« 
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XXI. Cross Reference Index of DDT Format Comnands 



A. This index lists every DDT format command, a brief description of 
Us purpose, and where Tn this manual a detailed explanation of" the 

command may be found. An uparrau preceding a cojiintand character means 
that letter la a control letter, le 1 | A ' means the character whose ASCII 
veluu le 0111, When no description or cross reference follows a 
character, the character Is not a DDT recognized comnand. 

fi, Ccommand characters taking no preceding altmodes; 
10 
IA 

c . IB : VJA.LLP to 1 fnepr Inter, XV. A. 

|C causes DDT to type a carrTagereturn and linefeed, XV. B. 

|D causes type-In deletion. XVI, A, 

IE closes slrJALLP output. XV. C. 

IF gives file dl rectory 1 1 st in^s. lir.J* 

|G emergency full~nutt> only En matters of life or death. XIV.L. 

IH 

I I closes the currently open location and opens address location. 
XI .E*U. 

|J or linefeed closes the currant location and opens the next one, 
XI. £.9 

|K NAME J K loads the system program NAME and starts it* XI V.I. 
|L clears screens. XV, D, 

|H or carrragereturn closes the currently open location. XI. E. 7 
IN one instruction proceed. Xlll.fi. 
10 deletes f i les. I I r ,l. 



IP continue execution, but leave TTy with DDT* Xl I l t D, 
|Q sane as ' I ' (uparrowj 

IS stops typcout, XV. E., FOOIS sets the SNAME of the current job 

to FOG XIV-E. 

IT enters Information in the current Job's translation table* 
Xl.V.G, 

|U removes Infoririat Ion from the current job's translation table* 

IV turns on DDT typeout. XV, F. 

|W turns off DDT typeout. XV. G. 

IX Interrupts the current job, If It was |Ped. XIM,E. 

|Y. used to augment DDT's symbol table with one frcm the current 
job's core inace. XI I „ E > 

|Z Has no affect on DDT, but Interrupts an InferTor that has the 
teletype, and returns the teletype to DDT. 

$ (altmodej used for many DDT command format commands, 

P starts a patch. X1X.A.2. 

I I ends a patch. XIX*A,*. 

|| unpatchas* XIX, A. 7, 

I- 

<space> field separator. VI,, continues output after DDT types '- 
-MORE-- 1 . XV, I . 

I Integer divide. VI I .D. 

II causes ASCII typeout, X,B,5. 
* exclusive Dr. VILF, . 

$ (dollar sign) symbol constituent, V,H. 
% symbol constituent, V.B* 
a lo C rc5l AND, Vll.fi, 
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. * caused S1XEIT typeout* X * E . t* * 

■ 

( and J svjaps left and right half of inff* argument. VII.H, 

* Integer multiply- VII ,C. 

+ Integer add* VI I .A* 

, Held separated VI * 

- Integer subtraction, VI I. B* 

. used Fi> number"^ ■ ViA*l.B»j symbol constituent. Y. B*, ■ current 
location value, X1.C*1* 

/ causes DDT to open location ■ address specified by rhjht IS bits 

■ 

of last word typed. XNE*1* 

<di s 1 ts> usfld to form numbers. V.A, 
S used to define symbols* KlI.B. 

; causes r 'semr -colon' 1 mode typeout, Initially floating point* 
L X»B*G« 

< and > mathematical grouping symbols* VI I I.B* 

= causes numerical type-out. K.&il. 

? 

Indirect bit, lORed i nto expression* V*9,i>*d, 
<letters> symbol constituent* V*B. 

like l J l t but types out numerically* Xl«E*3. 
I like \\+ but doesn't change current location* Xl*E*16. 

like '/', but types out symbolically. XI - E * S . 
| causes current location to be closed and previous one to be 
opened « Xl.E*ll. 

_ causes symbolic typout, X,B + 0. 

<rubout> for character or syllable type hi deletion. J<VI*B. 



C. Command characters taking one preceding a)tm*ode* 
$( 
Sla 

Sib 

$|C 

SID typetn deletion. XVI. A. 

SiE 

SiF for file links, 1 I f J-l. 

SlG 

5 1 H 

{] I opens address pointed to by left 16 bits of last expression 
DDT typed. Xl.E.14* 

S|J or altmode linefeed closes open register and opens the one 
after SIM i^ould have opened * XliEilO* 

SIK load system program and/or its symbols* XI V + J . 

$|1 

SJM or altmode earr] gcer&turn closes currently open register and 
opens the last one In the-, ring buffer* XI.E..&* 

$|K one proceed, but teletype Is not given to Job* XIII.G,^. 

$10 

SIP 

$10, 

SIR 

$|S sets DDT's "snane 11 . XIV. E*2, 

$|T entEf Information In DDT's trans 1 an Ion table. XIV T G*2, 

$|U remove Information from DDT's translation table- XIY+K, 

$ IV 

S I VJ 

SIX kill the current job, requires a dot ".". 111,1, 



^ $1¥ replaces DDT's symbol table with one from the current Job's 

core* X M ,F . 

$]Z The \l wTll not be seen hy DDT. 

$5 (altmode altmodcO part of many commands* 

*r 

$| | end a patch . XIX.A.G. 
$11 

$<&pace> argument separater, IX»D* 

$1 floating divide, VI 1 «E. 

$" changes current typeout p^Ode to ASCI [ .X,C,3, i * f with an Infi* 

argument allows ASCII string Input, V»D*1. 

\ $$ (altmode doTlar-s-Tgn) 



f! 



£a changes current typeout node co SQJQZE* X.C.S.k., ^ i ch an 
Infl* argument^ allows SQLfDZE Input. V.D,3. 

$' changes current typeaut mode to 51XBIT. X,C*3.j,, with Infix 
argument, allows 51X3 IT string Input, V,D,3. 

$( and $) 

$* fl gating .multiply. VII. E. 

$+ floating add. VI I ,E, 

$, argument separatcr. IX. D. 

%- floating subtract. VH.E* 

S. PC of current job* XI .C.5, 

%i like "Z 1 but uses left 18 bits for 1 address to be opened. 
\ I ♦ E « 2 . 

s<digics> The dljtEts will be part of a DDT format command Infix 
argument. 



ti for naflihifi relocatab 1-e prorans. *INB»3. 

$; like ;, but changes typeout (node to "semi -colon" mode. X.B.7. 
$< far special; Inffx grouping. IX. E. 
$■ causes float 1 rig typeout* X*B*2, 

n$!> has value of $Q vn 1 t h non-zero Fields of n replacing fiels in 
$Q* XI.O. 
$? 

*a 

$A changes current typeout mode to absolute addressing* X*C.3*b. 

$B breakpoint type commands. ](lll,ll t 

tC changes current typeout node to constants, X.C*3.e* 

$D sets current radix to ten* X.C.fc.a. 

$E effectTve address search, X I . H* 

SF changes current typeout node to floating point* X-C.3.1. 

$G start job execution. XII I. A. 

$M change current typeout mode to half^ord* K.C.3.f. 

$1 MAR Interrupt controlling, XI II, C. 2,' 

$J job selection, lll*D. 

$K half kills spbols, Xll,C»l* 

*L loading binary files* IM«F, 

SM holds trie search mask for $u. XI, G. 2. 

$N nof-i*ord search, Xl,F, 

JO changes current radi* to octal. X,C,*f,b, 

$P continues job e^ecuLinn, lll,£. 

SQ has value of last thins DDT typed, Xf..C.2.j frith Infix 
argument, has value of nth lest thing typed* Jil.C/5. 

$R chances current typeout mode to relative addressing. >.C*3<c*, 
with infix argument changes current ra4ij( to "n 1 , X.C»3-,d. 

SS changes current typeout mode to syriblie. X,C.3,a, 



$nT changes currertt timeout mode to bytes of size 'nK JKC.3,£, 
$U for lo&glng Itii I I KB., or for reloading DDT, requires dot 
V, XIV. k. 

Siii *ord search. XKG. 

$X single Instruction execution. XIII, F. 

SY dump core, XIV.G* 

$| like , .| l i but uses left U bits for address, xl,E.<*. 
$"" Hke $IK but DDT does not chance "point". Xl.E.17. 

$1 I ike ' I ' but uses left IB bits for adress. Xl.E,fi. 
$1 closes open register and opens one before $|M iwould open, 
XKE.12* 

*^ left shift* VI K I . 

$<rubout> The rubout will delete the aitmode, 

D, Commands taking tno al tmodes 

**|A 

$*|B 

ss I c 

*5 J G ts/pein deletion. XVI.A. 
$$IE 

$ S I F flaps micro tape* I M.N* 
**IG 
$$|H 

*$|E Does effective address calculation on $0, and opens that 
register, XKE.15. 



$$|K dEsowns jobs* IILT. 
$$|L 

S$IH 
$$|N 
$$|0 
?$|P 

5$j£ sets waster "snanie". XIV.E.3. 
*5 IT 
5$JU 
S5 IV 

*$)w 

%%\X kills ell jobs, requires a ",". XIV. F. 

S 5. | Y augments a 5 ymb& 1 table \n the current Job's core Image iwitb 
DDT's. XII* G. 

$$|Z The \l will not be seen b/ DDT. 

|JS (altnode eltnode al tmodEj The same as two altnodes. 

$$T 

iiii 
$$11 

''*'-■. 

$S<snace> 

%% I o?e3i5 rofiister^ but suppresses typeout of contents. Xl»E*l3» 
SS' 1 sets pernenant typeout rode to ASCII* X.C*5.i,, ivUh an Infix 
argument sets percuMBiit A&CM type In. XfX*6. 
$$* 



%i $$& sets permanent tyoeout to SQUUZE. H ( C,3,J; F 

$$' sets permanent typeout to SfX&lT. X.C.3.J,, with an Infix 
areur.ient sets permanent SIXBIT typbifl. XlK.B* 
$|( and S$) 

4$ + 
$*- 

S$<dlgrts> The digits will be part of an Infix argument, 

$$; Sime as 5;,. but permanent mode Ts changed to "semi -colon" 
"mode. X,B.8. 

|$< special Inftx grouping, U.S. 

$$■ types out up to three sTven arguments in the mode they i*ere 
typed in* XiB.3. 

I $3 

$$A changes permanent typeout mode to absolute addressing* 
X * C ■ 3-»b* 

$$B removes all breakpoints. XIII. B* 2, 

$$C changes permanent typeout mode to constants. X.C3.6. 

$$D sets permanent radix to ten* X.Clt.a, 

S$E 

S$F sets permanent typeout n*ode to floating point, X + C.3,h, 

S$G starts execution and sets default starting address, XIII,A,3. 

5$H sets pernanent typeout mode to hal f-uords ■ X»C*3»f. 



$$J renames jobs and tells job status. XIV. ft. 

$SK kills symbols* XI KC. 

$H loads file on top of existing core, XlV.B. 

**M 

**N 

$?0 sets permanent rati]* to octal* X.C.4.b. 

$$p TndefTnlte continue after breakpoint. XI I KB. 5* 

$$0; takes t n f ■ > argument and replaces SQ with $nQ» Xl.C.3. 

$$R chanfies permanent typff-OUt mode to relative addressing, 
X,C,3,c, with Infix argument sets permanent radix to argument, 
X*C . 3 -d , 

$SS changes permanent type out mode to symbolic, X.C.3.a< 

$$T takes Infix argument and sets permanent type-out mode to bytes 
of si*e 'n' ♦ X,C*3,g, 

$$U Iocs you out. I ll,c. 

*$V 1 1st jobs. I I I.E. 

|$W 

$$* 

5$Y dumps core onto specified file, but doesn't delete existing 
f I le f ii-st. XIV. D, 

5$Z zeros core, XI .A* 

3*1 

**- 

SSI 

SSI 

SS_ floating scale, VI I.J. 

5*Crubout> The ruhout *ill delete the second altmode. 



XXH * Indent of Monitor Commands 



This Index lists most men] Lor command, a short description of the 
command, and a cross reference to the detailed description within the 
manual . 



BUG document due. II Lv. 

CQNTIN continue giving Job tty, IV. E. 

DELETE delete file. Wl.L. 

D15QUN disown current Job. IM,T, 

DUMP dump from Job. I I I . H. 

ENDPAT end patch. XfA.A.k* 

ERR ioc error status. I M.V, 

FLAP flap dectape. II I.N. 

GAG control receipt of messases- lll+S. 

GO start Inferior, IV. Q, 

GZP alt Er ctl z, ctl p. IV.D, 

JOB create or select job. I I I ,D, 

Kl LL ki 11 current job. It I . I . 

LfHJ; create link. Iff .M, 

LtSTF list flies. I I I ... 

LISTJ 1 1st Jobs* I 1 I .E. 

LlSTP list relocatable pfonrams* III.P* 

LOAD load frum follovi1n B file, Ul.F, 

LUG IN Ice in as following name. II1.B. 

LOGUUT auto-expunjje. fll.C. 
JtlAlL add to user's nail file, iri.&« 
:PAT the sane ,i S : PATCH* XIX, A* 2. 
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: PATCH patch. JUX.A.2. 

;f*DUMP pure dump* l|l,H h 

jPRGM print current program name, I II *0, 

j PR J NT prEnt file* I H «K» 

iPRDCED precede job, leave tty with ddt * IY*F f 

xSEND sand message. I I I. P.* 

:SL the same as sSYMLGD. III.G* 

i SLEEP sleep n 30 ' ths of a second. IIJ.l/. 

:SLtST list symbols* IV*H. 

:5STATU type system status* III.X. 

-START start Inferior, IV. C* 

:SVML0D load, symbols only. I I I , G . 

:UNPAT unpatch, XtX,A.7, 

iV turn typeout on, IV, A* 

JYER.SIQ type version *'s. ItUL 

!YK dlo a .V and type a carriage return and linefeed* fV*B. 

sVp do a :V and then a :C0WTIN. IV. G* 

tWALLP |B to specified file* III.AA* 

:XFII_E execute file as ddt commands. IM*V. 

:? list most ; commands, I I I. A, 

:?? list all i commands. MI*A, 

tS (colon-al cmode) used to enter comments. I M *BB, 



AALII, ianple Console Stsston 



ITS.S5S* DDT.316. 

§ USERS : T t 

WORLD* PLEASE TYPE COMtF AND DELETE ANYFILES 

YOU PUT THERE AND K WOW NEEDN'T BE SAVED* -- HUH 

UPDATED .IMFO.j LJSFJO MOTE -- RMSC9/5/7D* 

(PRINT DSKi*lNFO-|LlSPIO NOTE 

CHANGES TO LISP I-Oi 

CONTENTS* 

FILES, AND HOW TO OPEN THEN 
SELECTION EOHIWPUT 
ENABLING FORTS 

tBDEVICE NOT AVAILABLE 
10163, LPT 7 tJDB DEMO I LOGIN? DEMOSU 

KUR09/10/71 J5t5Bt£B SAMPLE MAIL FOR DEMONSTRATION, 

tTECO ! 

TECQ £06 

E^TPLtSDSKj*ltfF0*fLISPlO NOTE** 

TPLDEMOf 

FILE NOT FOUND 

EHDSKl ,INFO,|LISPlO HOTESTPLiSi 
tl 

£230) *IOT t,U DEM0JIJ1 
ILOAD TICTAC BIN 
NON-EXISTENT USER NAME 
10546* DSKT iLOAD HUR| 

m 

NEED HELP7N 
YOUR HOVE? TZ 

GETttOV+l> .IDT 9 *tJ DEMDJ P 27 
ttV 

TECO P 30 
* DEMOJ P 2? 

iSEND PRINT STAVROS, WHAT DAY ARE YOU 
QUITTING UORK TO GO BACK TO 

SCHOOL* 



tC 



PESSAQE FROM PRINT HACTRN 
15l54f53 TODAY 

U TECOJJ 

$tX< DEMOJSJ 

B:?lT&*7U7S9*I,Bt SG -4000^00000 

B = I05 $C$DjG9. 

B = I0J BIJK B-?U? 

NFT 

FREE FILES 13 FREE BLOCKS J 60 

PRIME NUMBERS 

LATEST MANUAL 152 

CHECKR I 2 

CHZCKS2 7 





DPTMEM J 2 99 




ERIC WINNER 3 


i 


TJCT9C BIN 12 




T1CTAC =■ 29 




/L IS 


J 


REEF TECO B0 




iFLAP 1 


J 


SLISIJ 




+ DEWQJ P 27 


1 


PRICONi f OOBYS,0SN 




PRICOH+I/ SETQM CNOVI 




FR1COIH2/ SETEB F0G,F002 


1 


PRICON+3/ HRRI PT^LEKGTH 
PflJCON+4/ MOVWS FT 






PRICOH+S/' HRL2S PT 


1 


HOP/ MOVE ROtf,WUSTfPI) 




KOP41/ SKIPE BOARDCROtf) 




HDP+2/ JRST 1SZC 


1 


HQF+3/ PWVEI PLANE, PLANE 




HOP+4/ IWOLI PLAffE r 0rROV) 




HOP+5/ MOVE PRR.5255 


1 


HOP +6/ LDB LlPRfFRH 




HDP+7/ IWVKSLIPR 




HOP+10/ HBLZS LIPH 


J 


OOBY/ SET7M FOO 



PRICONSB iCONIIN 

111* MY HOVE* I MOVI TO 332, 

YOUR MOVE? fZ 

GETMOV+n ,I0T $IB/ PR ICON $CM 

SP 

22Z, HYflOUEs 

SLB>*PHICON+I t|f 
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PRICOfN-S^i-HRRZPTjLEBGTH LENGTKI&I 
IP 
I MOVE TO 33J, 

YOUR MOVE? 334- Mr MOVE* 
MAft + OHWARD+4^nOVEM A^LEHGTK II 

tCQNTlW 

£IB*»PflICOttf I ONUARP/ PRYNT i£47 
DMARD+U MOVSI A t -tB§ 
■] OHWARD+2/ BOVEM A f MLIST<AJ t\ 

PAT/ WOVEtt A.RLIST(fl> 
'i PAT+l/ f AOS F&02+J 

PAT+fi/ JUrtPA A f ONWARD+3 

PAl+3/ JUMPA A.ONUARD+4 
* ONVARD+2/ MOVEW A t ML15TCA> JUMPA C.PAT 

SY DStttHEJRtPATED 3DTTT 

, £J DEClDJIJ 

SJ DEHOJlJ 

i JOB ROR I 
1 sLQAD ROH BIN 

FILE WOT FOUND 
LB546! DSK7 iLOAD HURj 
) FILE NOTFOUHD 

I 05^6* DSX7 lllDAStKi 

MI DAS. 75 
. KURjROR BIW*-KURjROR > 

THE FAflQlfB ROR PRO&LIMIM 

■^ The famous roft problem* it 

CONSTANTS AREA INCLUSIVE 
FROM TO 
, £0607 20 £4 4 



. I KILL RORU 
£L 

: tt 

KOV MANY ELEMENTS? 5 

tZ 

NOROT+S) SETIM RECORD tP 

* ROR R 4 
DEMO J ID E7 
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U DEWOJSJ 






■• 


SfX» RQlUJ 








JSJ HOR R-4 






tX 








^ 


BACKUP+l3> 


JRST ttOROT 


iPROCED 


■> 


ItTK 










1LISTJ 




■ . ■ 




1 


ROR1JI 






tX 




.' 




t 


172) 


JRST 161 SIX, 






iSSTftTU 








f USERS i . 


5* 




:» 


(VERSro 








1TS.6&B, PDT-31S. 






JIJI 








; i 


100/ 





.OPEN 200 






200/ 





SI* ITTY« 






101/ 





•VALUE 




) 


102/ 





HRRI 1,300 




. 


3.00/ 





SSrTHlS II 






501/ 





isns A Dt 




i 


302/ 





£$rpEMONS$ 






303/ 





s*r STRAUS 






304/ 





ssrioN pr$ 




} 


305/ 





SSl"ROGRAnS 






306/ 





SSJ-M.S 






t 








"} 


103/ 





HRLI L ,440700 






104/ 





1LDB 2,1 






10V 





.101 TDXXX? 




"*> 


JUMPE 


2,400 






400/ 





.VALUE 310 






3J0/ 





STlGO IS 




• i 


311/ 





ST00SS 






401/ 





S 






)0G/ 





t 




ri 


105/ 





t 


"' 


%- r 


104/ 


TLDB 2,1 






105/ 





JUrtPE 2,400 




' 


106/ 





*IOT 2 






107/ 
tSTART 



102 


JRST 103 





IOCJifi'-x.lOT 2 .105/ FTP lERR CHtL HOT OPEi 

•£1 
1/ AOS 16,3 00 
2/ 124 
fX/ JHST 102 
39/ .BREAK 16,0 
35/ -BREAK 17 t 

40/ aot 2 

100/ .OPEN £00 

1 01/ . vALUE' B 

132/ HRRI 1 T 300 

103/ HRLI L ,440700 

104/ ILDB 2,1 

103/ JUWPE £,400 

106/ # IDt £ 

137/ JRST 103 

200/ G464fl7[j 

500/ KLLOM 4,1*1900111) 

301/ EQVW 1 1,340*00(4} 

382 / A MDCflW £,9547634 U I > 

303/ HRL2M l£,2 4»€S0tl2) 

304/ EflVM 7,9620240(11) 

3BS/ HLLZH T,07M30£ae> 

30$/ ORCHI 7,0 

3HS 

11" 2001,0111 

200/ $|-l»f»t»Nt\l 

300/ sr THIS 1 
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